Compliant Actuators in Exoskeleton Design by unknown
Exoskeletons	are	a	 special	 type	of	 collabora3ve	 robot	 that	 can	
be	thought	of	as	a	humanoid	robot	clung	to	a	human	body	(or	a	
pilot).	This	par3cular	robot	has	joints	similar	to	the	joints	found	
inside	 a	 human	 body,	 and	 as	 a	 result	 the	 mo3on	 feels	 more	
natural.	 For	 actua3ng	 the	 bones	 human	 body	 uses	 muscles,	
these	 muscles	 mimic	 the	 behavior	 of	 a	 spring	 (unlike	 a	 rigid	
member)	 and	 this	 allowed	 us	 to	 be	more	 agile.	 Adop3ng	 the	
same	approach	of	compliant	actuators	(over	the	s3ff	ones)	has	
several	advantages,	all	 leading	to	a	more	 life	 like	Exoskeleton's	
mo3on.
• Actuators	augment	the	natural	joint	torque.	
• Circular	 array	 of	 force	 sensors	 determine	 differen3al	 load/
inten3on.	
• Sensors	 at	 different	 spa3al	 posi3ons	 are	 con3nuously	
mapped	to	a	set	reference.	
• 12	 bit	 Quadrature	 encoder	 determines	 the	 joint	 posi3ons	
indirectly.		
• 9	 DoF	 Iner3al	 Measurement	 Unit	 (IMU)	 serves	 as	 another	
input	to	overcome	spa3al	disorienta3on.	
• Extended	Kalman	Filter	(EKF)	es3mates	the	actual	spa3al	joint	
posi3ons	in	3D	space.	
• Based	on	 inten3on,	a	differen3al	signal	 is	filtered	and	fed	to	
the	 micro-controller	 (uC)	 for	 mapping	 &	 eventually	 to	 the	
actuators.	
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